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In this article I deal with the impact of digitization on education by revisiting the ideas Neil Postman 
developed in regard with the omnipresence of screens in the American society of the 1980s and their impact 
on what it means to grow up and to become an educated person. Arguing, on the one hand, that traditionally 
education is profoundly related to the initiation into literacy, and on the other hand, that the screen may 
come to replace the book as the prevailing educational medium, Postman’s theses are worth reconsidering. 
Moreover I propose to develop further one strain of thought in Postman’s work, viz. the interconnectedness 
of technological inventions, material practices and ideas regarding what education is all about. As such I 
analyse in great detail the differences between traditional and digital literacy by looking from a material 
and practical perspective at how we relate to books and screens. This is not a normative analysis, but one 
that aims at fleshing out differences in spaces of experience. As such I wind up with suggestions regarding 
the affordances that a new form of literacy, no longer based on the model of the book, might bring about. 
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In this article I deal with the impact of digitization on education, and try to develop a perspective on this issue that concentrates entirely on the concrete bodily practices  that go along with disclosing the world either via (text)books or via screens. More precisely I revisit some thoughts formulated in pre-digital times, viz. the account Neil Postman developed in The Disappearance of Childhood (1982), but which might still be of great value today. Although Postman's work is concerned with the omnipresence of 
television screens in the life of (American) people and the consequences this has for education, this article investigates whether his claims still hold true for an age in which another kind of screens have become ubiquitous, viz. the screens of cell phones, tablets, notebooks, smart boards and so many other digital devices that not only deeply pervade everyday life, but which increasingly have become commonly accepted pedagogical tools - and most likely the dominant medium to give shape to educational practices in the (near) future.  The main thesis Postman defends is that the omnipresence of the screen may deeply affect what it means to grow up and to become an educated person, and more specifically to become a literate person. More specifically, the invention of the printed book and of the practice of learning to read (and write), was of an enormous importance for the common ideas we hold regarding what education should be about. Moreover, Postman argues that the technological evolutions which we witness today might profoundly alter the very meaning of education and literacy. Therefore the scope of this article is limited. It will not deal with other and equally relevant lines of investigation that consider differences between traditional educational practices and digital environments in terms of  presence and 'telepresence' (e.g. Dreyfus 2001), of changing modes of attention digital devices might entail (e.g. Hayles 2007), of real-life encounters as opposed to 'mere' virtual ways of relating to others (e.g. Turkle 2011), or of the possibilities for community-formation  digitization allows for (e.g. Lander 2005). The focus of this article is on the ability to read and write, and more specifically on the differences between 'old school' means  for literacy instruction, as opposed to getting to know how to read and write with the screen as a mediator.  Of course, literacy is a complex term and it might refer to many things, including the ability to interpret texts, images and numbers, but also the knowledge of important books that have shaped one’s culture, a sense for the beauty of literary works, etc.. In this article I refer to this word in 
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a most mundane and basic sense, taking it to mean the ability for reading and writing letters, words and sentences. However, my investigations also show that even this at first sight straightforward definition is inadequate, precisely because the meaning of basic literacy has evolved throughout history and in interaction with technological changes. In doing this, I depart from much empirical research on this issue that is interested in advantages or threats computer-driven pedagogies might entail. This is a philosophical exploration of what it means to become educated in an era where digital devices increasingly come to substitute the kind of literacy that has been the hard core of education for quite some time. Therefore my main interest is not in discovering whether today's students' reading and writing levels (or for that matter their memory capacity, historical sense, social awareness, etc.) are affected by the availability of text-processing, spelling correctors, on-line encyclopaedias, and the like. Rather, I want to investigate on a deeper level - and taking into account what we actually do in relation to books and screens - how different technologies of reading and writing might alter the whole conception of getting educated. First, I give a concise overview of Postman's views and try to highlight why his ideas are still relevant, connecting these to insights drawn from more recent work in media-studies. Then I investigate what acquiring literacy skills meant in the age of the book, as opposed to what this implies in the age of the screen, zooming in on the practical and 
material dimensions of reading and writing technologies. Disagreeing here most pointedly with Postman, my own perspective is a descriptive one and doesn't aim at revealing the disasters digitization might bring to education. Rather, I want to map 
different spaces of experience connected to diverse educational technologies, and so in the final part I develop, be it speculatively, some ideas about the affordances that a future, digital form of literacy might bring about.   
Postman and the disappearance of the school I first turn to Postman (1982), and explore his idea that the school as we currently know it is a historically contingent invention, and thus neither a necessary part of what it means to become a full-grown adult human being, nor an indispensable institution which society needs in order to survive (Cf. Boehme 2006). Rather, schools only came 
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into being as the result of the invention of a specific technology: the printed book. Before this invention (around 1450), the education of the average (wo)man consisted merely in a spontaneous initiation into traditional ways of being and living. This didn’t require an intentionally steered and institutionally organized education as we know it today. Just looking around, imitating the behaviour of the elder generation and getting the hang of the most essential skills were sufficient for one’s education. This is because the whole of the world was present at hand to youngsters and adults alike. Even if in the Middle Ages something analogous to contemporary university education existed, this concerned a privilege reserved for a very small part of society. Moreover it consisted in getting acquainted with a pre-established and very limited number of works that were only of little importance for most people’s daily lives. With the invention of printing and the proliferation of books things changed radically, as from now on the available knowledge grew exponentially. Therefore, so Postman argues, the very idea that one can acquire on one’s own everything one needs knowing has become meaningless: it no longer suffices just to look at the world present at hand to be able to live a normal life. And so, even if the western world had to wait until the 19th Century for mass schooling to become the rule, compulsory formal schooling became increasingly important. Literacy became, little by little, a basic requisition: learning how to read (and  to write) would became, Postman argues, as indispensable for living well in adult society as learning to speak is.  Otherwise stated, from now on the world is no longer given as such: it can only be accessed as the result of study. As Klaus Mollenhauer argues in Forgotten Connections (2013), it is no longer sufficient to present the world to the new generation: from the Modern era on the world needs to be represented. This implied, first, that decisions had to be made regarding which subject matters should and should not be represented (i.e. passed on) to the next generation. Second, adept ways to make these subject matters available had to be found, and as such a particular genre of text saw the day of light, viz. the textbook, of which Comenius’ Orbis Sensualium Pictus (The Visible World in Pictures, 1658) is the most famous. Although wide in scope, it deals with a limited number of subject matters, which testifies to the fact that a clear selection has been pursued. More concretely, this selection consists of various things that constitute the world (elements, plants, animals, etc.) as well as various practices to be performed in this world 
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(professional occupations, games, religion etc.). All these are represented by means of large drawings, accompanied by a textual comment in Latin and in the local vernacular, which refers to numbered parts on the drawing. And so, the whole meaning of upbringing changes drastically: now it means that young people need to get initiated into a realm of book-based knowledge. This realm is not accessible to those who cannot read, and therefore the school came to be an educational institution of vital importance, and moreover an institution that is first and foremost concerned with fostering the ability to read and write. This analysis has important consequences. First, as the title of Postman’s book indicates, the notion of childhood has not existed always and everywhere. Before the printed book became the dominant medium of communication, the opposition between adulthood and childhood had no real significance: children were treated as miniature adults who were soon to become fully grown human beings (Cf. Ariès 1962; Mollenhauer 2013). However, once basic literacy had become a life-necessity, the human species got divided along the still very pervasive fracture between groups of people who can already read as opposed to groups that lack this ability. And so the figure of ‘the child’ (and the savage) saw the day of light. To be a child no longer meant being the son or daughter of one’s parents, nor being a not yet fully grown human being, but started to refer to a particular societal category: beings that are not yet literate (and therefore need a long period of formal schooling).  Second, because childhood was invented at a certain time (Modernity) and in a certain cultural context, and because it is related to the invention and use of particular technological practices (printing and reading texts, using textbooks), childhood (and therefore also adulthood) might again disappear one day. This is actually Postman’s main concern when writing this book in the 1980’s. The omnipresence of television-screens in the lives of the American people at that time posed a great menace, in Postman’s mind. At this point he sounds almost prophetic as he foresees happening what only came into being with the invention and proliferation of the internet: via the screen, Postman claims, everything one needs to know is again made publicly accessible, i.e. available for everyone (adults and children alike), at any time and any place, without having to do any special effort and without the need for a specific training. Via the screen everything is again just within everybody’s reach. In that sense the whole 
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opposition between childhood and adulthood vanishes, and we return to Pre-Modern life conditions. This claim, of course, doesn’t take into account that a great deal of information to be found on the internet is textual, and therefore there still are important linguistic and intellectual barriers. Third, and most important for the line of thought I want to develop here, a change in technological conditions might also imply the disappearance of the school as we have known it for the last two or three centuries. When all relevant knowledge is publicly accessible, there is a decrease in the importance of formal education: everyone has more or less full access to the world, and moreover, it has become progressively unclear which selection of subject matters should constitute the school curriculum (Cf. Mollenhauer 2013). Deciding for the next generations which contents should be part of their courses of study appears more and more as unreasonable and arbitrary, not to say as a violent restriction that has no ground but the will to impose obsolete ideas on our children (Cf. Gee & Hayes 2011). Therefore, what Postman asks us to consider is that as a result of technological evolutions an institute which traditionally enjoyed an almost sacrosanct status might actually become completely emptied of any relevance whatsoever (in the way that for instance for some youngsters the once highly venerated practice of getting married has just become a pointless engagement).   
Postman and (German) Media Theory: the screen as educational Leitmedium In this article I would like to elaborate Postman’s line of thought, but take into account that today it is no longer, or not predominantly the television screen that is omnipresent in our daily lives, but the screens of digital devices. Now, the strength of his analysis is, in my view, twofold. First, although his observations regarding the impact of (television)screens may sound trivial, then and in our days, his analysis sidesteps the run-of-the-mill line of criticism which calls attention to risks regarding health (decreased mobility associated with increased obesity), psychological issues, hindrance of intellectual development, promotion of materialist attitudes, etc. Contrary to this, Postman’s argument concerns pervasive societal and cultural changes. And so, secondly, his view allows for a perspective on the relationship between education and 
technological evolutions that goes against the prevailing view that technological 
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inventions don’t really affect what education and schooling are all about. Drawing from German Media Theory it could be said that many educationalists suffer from ‘Medienvergessenheit’: we tend to ignore the constitutive role media play and thus disregard that media technologies ‘mediate culture [and] shap[e] social relations’ (Leschke & Friesen 2013, p. 1; italics in original).  This is because when media function well, they don’t attract attention to themselves, so that users no longer are aware of the fact that they are dependent upon a particular medium to say and think whatever it is they want to say or think (Ibid., p. 2).  There are two important thoughts to bring forward here. First, technology comprises more than mechanical or electronical devices: it concerns all tools and supports humankind uses (a word-processing program, but also a pencil and a sheet of paper), as well as the practices related to these tools and supports (typing on a keyboard, as well as taking notes or drawing). Second, although the words ‘tool’ and ‘support’ might suggest otherwise, they are not merely having an instrumental significance, but rather play a constitutive role: they are not only things we use, but also things that form us, and decide on who we are and what we can do and think. It can be argued with historians and media theorists such as Goody & Watt (1968), McLuhan (1962), Ong (1982), Illich & Sanders (1989), Kittler (1990) and Flusser (2011) that the use of particular media technologies lies at the bottom of common ways of thinking and acting. And so, due to evolutions in the media that are predominant at a given time and place, profound changes may take place in human nature and culture – even up to the extent that dimensions which we usually consider to be universal, such as a sense for history or the capacity for rational thought, correlate with the shift from an oral to a literate culture. According to this so called literacy hypothesis the technology of reading and writing is not something a very smart mind created in order to extend further the rational abilities it already possessed. It is the other way around. The technology of reading and writing first turned us into the kind of human beings we are today: our ability for logically stringent thought is dependent upon the possibility to express oral utterances in written accounts (Olson 1977). This is because the linear and consecutive order of written sentences underpins the clarity, persuasiveness and cogency of what we see today as a logically sound argument. This is in line with recent brain-research (Wolf 2008; Dehaene 2010), which has discovered that the neurological circuits in the brain of 
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readers familiar with alphabetic writing differ considerably from those in native Chinese writers, and altogether from those in illiterates. This suggests that many defining characteristics of humankind are not given at birth (with our DNA-code), but result from learning to use certain technologies which then gives shape to ourselves. The French philosopher Bernard Stiegler (2008) suggests in this context that the activities pupils in primary  schools  practice day in day out (repeating to write strings of letters) ‘grammatizes’, i.e. literally tracks neurological circuits in our brains. This would imply, going here against a common view on these matters, that it is not so much particular writings (say Homer, the Bible or Shakespeare), but writing and reading themselves (as technologically materialized activities) that decide who ‘we’ are today. Furthermore, this implies for Stiegler a reason to oppose traditional forms of literacy to digital forms (typing with a keyboard, reading on a screen), which correlate with different forms of subject-constitution and definitions of what it means to be human. Returning to Postman (1982), his analysis is clearly in line with such a technology-centered perspective. To him, changes in technological conditions, and more specifically at the level of the predominant media we use to relate to one another and the world, constitute the driving force behind transformations in education. The use of particular technologies has more than circumstantial bearings on what it means to educate and to get educated. Through the invention and the spread of the printed book the ability to read (and write) became a life necessity and so the idea that education should essentially be concerned with initiating people into a ‘book-based culture’ (Cf. Giesecke 2002), rather than a spontaneous enculturation based on observation and imitation, gradually appeared as a self-evident truth. However, when the screen comes to replace the book as the prevalent medium, this is bound to have implications for the future of education, and in particular ‘scholastic’ forms of education.  Drawing once more from German Media Theory, this claim comes down to saying that, to the detriment of the book, the screen has become the educational ‘Leitmedium’ (Ibid.). Playing on the semblance with the word Leitmotiv, the notion Leitmedium refers to a dominant cultural medium of communication, which structures common ways of thinking, speaking and acting, and which also has the authority to decide on the status of other media (e.g. in a book-based culture it is through books that the idea that images are just images and of less importance than books gets legitimized). At this point a 
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position like Postman’s is fundamentally opposed to a more recent school of thought, the ‘ecological’  (‘multi-medial’) view on the role of digital technologies (e.g. Böhme 2006; Leschke & Friesen 2013).  According to this view, what characterizes the digital age most is not so much that one prevalent cultural medium is substituted for another one. Rather, it is the case that digital media have the unique power to fuse and incorporate what used to be utterly different things. On today’s screens text, image, sound, etc. can be simulated by one and the same instrument. Desktops and smartphones function simultaneously as book, music player, camera, movie theatre, telephone, roadmap, calendar, calculator, and what not. As such, they don’t constitute a new Leitmedium, but all the more an all-encompassing virtual super-medium, which takes us into an era beyond the (possibility of the) preponderance of one particular medium.  Now, still according to such an ecological account, it is imperative that the future generation of ‘digital natives’ comes to acquire a whole new set of competences to deal with this virtual super-medium. In this connection Leschke & Friesen (2013, p. 8) suggest that traditional literacy skills won’t suffice: what is required is a form of 
aesthetical competence, i.e. the skill to understand the various simulated media that 
appear on the screen and to respond appropriately (Ibid.). Of course, one might metaphorically use a term such as ‘digital literacy’ here. But, in the end this terminology remains ambiguous and therefore defenders of an ecological view have suggested looking for alternative terms (Ibid., p. 5). Skimming the internet one might come across notions such as ‘digeracy’.  In what follows, I will disagree with this ecological view, and try to show - with Postman - that the screen might actually come to replace the book as educational Leitmedium. In view of this I believe that it still makes sense to use the term literacy in order to come to terms with what happens today or is going to happen in the near future, viz. that a real (rather than a metaphorical) shift is taking place from a traditional, book-based literacy to a new form of literacy. Literacy is then defined as the acquaintance with the skills and the codes that enables one to use the predominant medium in order to relate with others and the world. However, instead of referring to the expression digital literacy, I will – again in line with Postman’s work– speak of a shift from book-based to screen-
based literacy. 
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At the same time, I am not following Postman all the way down, as I will move beyond his own views in three important ways. First, my interest in the impact of digitization is not normative. Whereas Postman leaves no doubt that we have the worst to dread, I want to restrict myself to an analysis of a shift in basic techno-cultural conditions (i.e. coming to an understanding what is precisely happening today) rather than coming to an assessment (i.e. about which situation is more desirable). As such, my main objective is to find out what it implies for the meaning of education when we go from a book-based culture to a screen-based culture, however without immediately giving in to a nostalgic or moralizing reflex.  Second, the historical account Postman gives is superficial and inaccurate. When I speak about a shift from ‘traditional’ book-based literacy to a future screen-based literacy, it might be suggested that basic literacy is a uniform concept and that the traditional ways of instructing youngsters how to read has remained unchanged for the last five hundred years. However, before the 19th Century literacy training only consisted in learning to read, and not in learning to write. These were separated practices. For a very long time, becoming literate had only to do with being able to recognize syllables and letters, first by studying texts one already knew (e.g. the text of a prayer or religious song) and by analysing the components of these text (e.g. pa/ter nos/ter). By the 18th Century the use of so called syllabaries became in vogue: these schoolbooks contained nothing but rationally ordered rows and columns of all the possible syllables a language is composed of (Chartier 2008). But, these solely aimed at recognizing these components and not at learning to write stuff. The actual production of written texts was thus a privilege of a very limited body of scholars and men of letters. Only when in the middle of the 19th Century resistant metallic quills and cheap cellulose paper were invented, it became a standard educational practice to actually train and acquire writing skills (which was moreover related to the spread of affordable graphic alphabet books that contained rounded, cursive letters that pupils could imitate; See Ibid., p. 22). And so a third point of criticism might be raised against Postman’s ideas, viz. that in spite of the technology-centred perspective implied by his work, he doesn’t pay enough attention to the concrete material practices which underpin literacy. This is because Postman’s approach stays at the level of the content of teaching and learning. His interest in technology doesn’t concern technology per se, but concerns how throughout 
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history certain inventions (printing, television and by extension digital devices) interfere with the issue which domains of knowledge are significant and how this knowledge can be accessed. Leaving aside such a cognitive orientation, I will argue for a perspective that focuses fully on technologies as technologies, i.e. in their full materiality. This is to say that I will concentrate on the bodily, spatial, temporal and practice dimensions that characterize their use. As such my main concern is not so much the contents to which technologies give access, as the form they take. Following what Giorgio Agamben has said in a recent lecture entitled 'From the book to the screen' (2014), where he detects a similar shift regarding the cultural Leitmedium, it could be said that what needs to be developed is a 'physics of the book' (ibid.) - and I would add also a physics of the screen.  Therefore in this article I concentrate on practical and embodied interactions with books and screens, but also with pencils, fountain pens, keyboards and mouse pads, as well as on the concrete material and physical dimensions of these technologies. My main goal is to revisit Postman’s historical account from a perspective that takes more seriously into account these material and practical dimensions, in order to better understand the proper characteristics of and differences between book-based and screen-based literacy.   
Postman’s theses on literacy and the screen revised: relocating the turning points In view of such a material and practical analysis, I hold a plea to adjust Postman’s theses on yet another important point.  As I said, for Postman the crucial moments in the history of education are the invention of print, and the proliferation of screens. As per the first turning point, he repeats the well-known and well-substantiated hypothesis (e.g. Eisenstein 1979, Cavallo & Chartier 1999) that the invention of printing has had deep consequences for Western culture and society (Reformation in religion, Renaissance in art, and the shift from scholastic philosophy to the experimental method in science), and also for what we understand under literacy (as the example of the medieval university referred to earlier made clear). However, following here an idea voiced by the historian David Bell (2005), it could be argued that an even more important moment in this history is actually the invention of the codex during the 
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Roman Imperial Period. Before that time texts were written on scrolls, which implied an altogether different way of reading. One can only read from a scroll or volumen using both hands to unroll it, and moreover one had to use one’s chin to smoothen the papyrus (Vandendorpe 2011). It was thus impossible to take notes while writing. Also, it was virtually inconceivable to look something up in the scroll, as there is no possibility of ‘leafing through’. This lack of visual control over the text was amplified by the fact that letters were spelled out in a continuous stream without spaces between words (i.e. this sentence might have been written down as: Thislackofvisualcontroloverthetextwasamplifiedbythefacthatletterswerespelledoutina continuousstreamwithoutspacesbetweenwords). This had to do with the fact that, as a rule, texts in those days were not read privately and silently, but read aloud - normally by a servant to her master or to a public. Silent, intensive and reflective reading was made possible only by the invention of the codex.  The codex is the book format as we know it today, i.e. a compilation of folded pages. Although it originates from the First Century A.D., it only became popular in the Fourth Century. Before that age it was mostly used by the persecuted Christian community: the first codices actually contained versions of the Gospels that could be easily transported and hidden away (Ibid., p. 29). Moreover, the codex was more in line with the Christian idea that the Old Testament Messianic prophecies were fulfilled with Christ’s First Coming and Revelation, and that the history of Holy Writing had therefore to be finished once and for all: a codex, i.e. a book with a clear beginning and a clear end, was therefore appropriate. Conversely, the Jewish community, which is still expecting the coming of the Messiah, has a preference for a medium that symbolizes, or perhaps better 
materializes the unfinished: the Torah used in today’s synagogues is still a scroll  (Melot 2004, Agamben 2014). In that sense the codex underpins the idea that everything that has to be said is said, meaning that the book is a ‘final’, complete and self-sufficient unit (Melot 2004). Reading from cover to cover one has the impression that the message is clear and over. Therefore, the implementation of the codex implies a ‘profanation’ of the Holy Book and opens the possibility for a worldly use of texts which one can and should read on one’s own. (Ibid.). Furthermore, and returning to material and practical aspects, the codex added a third dimension to text, where this was entirely absent in the volumen, which is essentially a 
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linear textual device. Going through a book scroll is like looking at the skies at night, finding there a continuous whole of signs one first has to separate into meaningful units like constellations (Agamben 2014). Turning the pages of a codex, on the other hand, consists in a discontinuous and more controlled reading experience (Melot 2004). This is to say that a different embodied feeling of progression is implied. Scrolling a volumen is less structured than leafing a book is, because leafing offers a rhythmical sense of navigating through the text: leafing through the codex one senses for instance in a quite immediate and haptic way how fast (or slow) one’s reading progresses and the reader gets the opportunity to construct a ‘mental map’ of the text, based on lived experience (cf. Mangen & Velay 2010). And, because of its three-dimensionality, the reader can pause her reading at any time to reflect and immediately continue reading after that, whereas the linearity of the scroll forces her first to look for the precise place in the text where her reading came to a standstill. In addition to this, the codex offers more clues for orienting oneself in the text as, for instance, every page is by definition next to another page (See Vandendorpe 2011). Likewise, the proportionally divided weight of the left and right parts of the book offer an ‘embodied knowledge’ of where the reader has to situate herself in the text’s argumentative or narrative development (Mangen and Velay 2010). As such, it could be argued that volumen and codex are different ‘textual machines’ (Vandendorpe 2011): their material characteristics and the kind of bodily practices they imply define radically differing modes of reading. Summarizing, it makes sense to claim that the success of the book and its status as 
Leitmedium is dependent upon very contingent circumstances: history could have run a different course. These circumstances regard religious beliefs, as well as technological improvements. What followed in the centuries to come was a set of very concrete conventions regarding the way in which text was ‘laid out’ on the page, which turned the codex into the successful medium of communication it still is today. More precisely, the custom of producing text in a continuous and linear way, typical for the volumen, was gradually ousted by further technological refinements to the book-page. Over the course of the thousand years to follow a sequence of new conventions saw the light of day (Ibid.; Cf. Illich & Sanders 1989; Illich 1996):  punctuation (first developed for efficiently referring to passages in the Holy Scripture, e.g. Matthew 5:37-38), interspaces between words, margins to contain blocks of text in a regular and 
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recognizable manner, chapters and paragraphs, indexes and tables of content, glosses and footnotes, as well as uppercase and lowercase. These inventions subsequently offered maximum visual command over one’s reading. Therefore, as Bell (2005, p. 30) claims: [T]he great “printing revolution” that began with Johannes Gutenberg changed these practices very little. Gutenberg and his colleagues purposefully designed their new printed books as virtually exact physical copies of the manuscript books of the late Middle Ages. […] [This] “revolution” was a revolution in the means of production far more than in the nature of the product itself.’  Without denying the enormous impact which the invention of printing has had for Western culture and society, one might easily overlook the continuities which exist between the pre- and post-Gutenberg era. This is because a printed codex is still a codex, a printed page a page. Looking at the material and practical dimensions related to the invention of the codex, it might be claimed that this particular technology is even of a greater importance, and that it has marked a more far-reaching caesura than printing ever had.  Likewise, it could be claimed that the immersive proliferation and everywhereness of digital technologies marks another pervasive turning point, because it brings the era of the codex (printed or not) to a closure. As Bell reminds us, ‘computer screens were not originally intended to replace books, and it is something of a technological accident that they are now coming to do so’ (Ibid., p. 30). Just like with the shift from volume to codex, the introduction of the screen altered fundamentally what it means to be literate. I will try to flesh out these differences in the next two sections.  
The disappearance of the spatial structuring and of the ‘final’ character of text It could be argued that the way in which we deal with texts on a screen is more alike to using a volumen than it is to reading the pages of a book. Surely, this claim is overstated, as computer interfaces have steadily and successfully integrated the technological inventions typical for the codex: whereas the first word processors allowed for as good as no lay-out, typically offering only minimally formatted lines of text (green characters against a black background) and demanding difficult operations (DOS programming codes) to go through or interfere with the text (See Baron 2009, 108-111), today’s 
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computers have interfaces that almost perfectly mirror the structure of the book-page, and that allow for a rather easy command. The word-documents we use and the web-
pages we visit or construct consist of neatly ordered blocks of text (and images, graphs, tables, etc.) held in place by margins and internally structured by titles and subtitles, various character sizes and typefaces, and specially developed sans-serif fonts, like Arial or Verdana, which are more adapted to screen-reading as opposed to traditional fonts with serifs (i.e. the small lines attached to the end of the strokes composing the printed letter), like Times New Roman (Ibid., p. 88) . At the same time, it can’t be denied that screen-texts give cause to a different use, as they are typically scrolled through (be it more like the Medieval roll or rotulus, which had to be unwounded vertically; See Agamben 2014) and be it with one hand manoeuvring the mousepad, or manipulating a touchpad. This is to say that the three-dimensional nature of the book-page, which gave control and a sense of direction, is no longer present. Even if one has the help of indications on the scrollbar, or of an overview of the different chapters in small menu on the side (as in some PDF-documents), these clues only address vision and not touch, and so the user can only deduce indirectly where she finds herself in the text: her sense of navigation is not directly embodied, as it is the case in the book.  Moreover, the ‘finished’ character of the book (materialized by the front and back covers that contain it, or – for that matter – by the staple in the top left corner of a pile of photocopies) also disappears. As Melot (2004) argues, this tendency goes back to the invention and the spread of newspapers ('gazettes') in the 18th Century, a format which resisted this closure: every day there must be a new newspaper, and it is imperative that its contents cannot be anticipated. It is no surprise that digital newspapers are amongst the most regularly visited places on the web (Ibid.). With the invention of hyper-text this countermovement to the culture of the ‘finished’ book has found its ultimate realization. Not only is an extreme self-discipline required to read a text in its whole without surrendering oneself to the temptation of clicking on the hyperlinks present; in contradistinction to pausing one’s engagement with a book to look up a word in a dictionary or encyclopaedia, hyperlinks often refer us to completely unanticipated locations and, moreover, render the screen-text we were reading in a material sense non-existent (Vandendorpe 2011). Even if we may revisit this text at a 
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later moment, it is no longer ‘there’ when we consult the hyperlinks (as opposed to the book, which remains physically present at the horizon). More generally, as Katherine Hayles argues (2003, p. 273), it makes more sense to call a digital text ‘a process rather than an object’: whereas the book exists separately and by itself, the digital text is completely dependent on particular forms of hardware, word-processing programs, filing systems, electronic supplies, and so on being in process. Finally, it could be added that some recent evolutions in reading technologies will bring along new literacy practices that entirely do away with the three-dimensional structuring of the codex and the lay-out of the page have brought about. I refer here to techniques invented in the 1970’s, but which just now have been rediscovered and which can be bought as a fancy app on one’s smartphone, viz. the Spritzreading technology (or a as a free app, Spreed on Google Chrome). It concerns a device which projects on the screen every word of a text separately and one after the other, against a rate of 400 words per minute (or more if one prefers to). As such, it is no longer required to move one’s eyes over the page, which results in a much faster (but not necessarily more concentrated) reading. This technology reintroduces a one-dimensional and linear, volumen-like way of going through text, be it in a far less embodied way, as the reader has to perform an absolute minimum of physical interaction with the text. Even if this only regards a very premature (and for the moment quite marketed) initiative, it gives an indication of the extent to which digital technologies might alter the very concept of literacy as we have taken for granted for a very long time. 
Learning how to write graphomotorically: experiencing text as text So far I have only dealt with literacy in terms of reading. However, it is also important to pursue a similar analysis concerning the material and practical aspects of writing. In their investigations regarding the different ‘haptics’ (i.e. the dimensions of touch, grasping and fine motor skills) of handwriting and producing text on a keyboard, Anne Mangen and Jean-Luc Velay (2010) observe that [T]he visual attention of the writer is strongly concentrated during handwriting; the attentional focus of the writer is dedicated to the tip of the pen, while during typewriting the visual attention is detached from the haptic input, namely the 
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process of hitting the keys. Hence, typewriting is divided into two distinct, and spatiotemporally separated, spaces: the motor space (e.g. the keyboard), and the visual space (e.g. the screen). Another major difference pertains to the production of each character during the two writing modes. In handwriting, the writer has to graphomotorically form each letter – i.e. produce a graphic shape resembling as much as possible the standard shape of the specific letter. In typewriting, obviously, there is no graphomotor component involved; the letters are “readymades” and the task of the writer is to spatially locate the specific letters on the keyboard.  (Ibid., 385-386) This is to say that typing on a keyboard implies a disconnection between bodily gestures and the actual production of text: it feels exactly the same typing an ‘a’ or a ‘b’, and there exists no intrinsic relation between the kind of movement one makes and the final result. Whilst handwriting is a ‘graphomotoric’ enterprise, implying a direct and intimate relationship between the concrete movements one performs and the construction of signs on the material support, typing on a keyboard is essentially a 
pointing gesture (Ibid., p. 396): one points to a certain key, and the corresponding sign appears without the writer having any intricate knowledge of its production process. 
Writing by hand, on the contrary, is essentially a productive gesture: movements and the resulting traces of ink coincide. With the invention of touchscreens, the dichotomy of visual and haptic spaces Mangen and Velay refer to has most likely disappeared, but at the same time the graphomotoric dimension has become even more absent. Typing on a keyboard requires a minimal acquisition of specific bodily discipline: one first has to 
learn how to type, which still demands some training. Over and against this, one can start and work, in certain ways, with touchscreens in a completely intuitive way (to the extent that recently iPad applications for entertaining pets have been developed). Now, this phenomenological analysis of different modes of writing might be brought forward, like Mangen and Velay suggest themselves, to criticize the use of digital devices in favour of learning to write with pen and paper. They argue that the hasty introduction of computer screens in schools has devastating effects on the memory and the cognitive abilities of the next generation (cf. Mangen et al. 2013): when acquiring literacy by the help of, say, an iPad, certain connections between motor and perceptual zones in the brain which are formed as the result of training of handwriting remain 
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underdeveloped. This is an argument that comes close to the ideas of Stiegler I referred to earlier on regarding the constitutive role the procurement of reading and writing skills has for the kind of subjects we are. Stiegler, however, adds an extra dimension to such a purely didactical point of view: digitization, so he claims, also brings along the danger of a ruthless proletarianization (Stiegler 2008). This Marxian terminology refers to the life conditions of the 19th Century proletarians who no longer had any affinity with or knowledge about the wares they were producing (it might be that they cast iron all day long, but it doesn’t matter the least whether they are producing parts of a train’s undercarriage or a rail-road bridge). Something similar happens today, so Stiegler claims, in relation to screen-text (Stiegler & Rogoff 2010): the 
letters that appear before our eyes remain external to our productive capacities. If we are using keyboards and screens in order to create text, then we are like the ordinary consumer of a car, who has no understanding of what actually happens when this car accelerates or makes a turn to the left (in the sense that an engineer or mechanic might have). Writing by hand, on the contrary, one possesses a much greater affinity with and intimate awareness of what one is actually doing. Stiegler (2006) also suggests that this relates to the strenuous and time-consuming practice of teaching children maneuvering of handwriting during primary school. But, again, his point isn't merely to say that learning to master literacy with a desktop or tablet will result in a decline of cognitive performance (even if that might be the case). Rather the gist of his argument is that different modes of learning to write go together with two entirely different spaces of 
experience. Thanks to the lengthy, repetitive and laborious training of handwriting-skills in school, by which this ability becomes - little by little - a part of the set of skills our bodies are capable of, a first-hand, embodied and experiential insight into what writing is all about is granted: a solidly incarnated sense of what it means to be capable of 
producing text. As such, this might provoke an exclusive way of relating to texts which someone schooled solely with keyboard and screen is lacking - as she has delegated her productive skills to a device she can only work with, but doesn’t really comprehend. An objection against this view is that having learned writing skills by practicing hand-writing doesn’t necessarily imply any knowledge of the writing implements one uses: most writers can’t explain how a fountain pen works or how writing-paper is manufactured, let alone that they may produce it themselves. In that sense things don't 
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seem to be all that different from learning to handle keyboards and text-processing programs. Moreover, as I already indicated, mastering these skills might likewise demand a strenuous and lengthy training. Nonetheless, there is - at a material and practical level - a crucial difference. This is because traditional writing practice demands writing over and over again meaningless strings of letters (aaaaaa, bbbbb, ccccc, ddddd): letters are being formed for the mere sake of forming them, i.e. getting all the lines, circles, loops and angles right. This is a completely senseless activity to perform with a keyboard and a screen (I disregard here learning to work with typewriters where for instance it did make sense to strike again and again the letter 'q' in order to gain the necessary muscular strength in one's left little finger). Rather, it is more likely that the letters one learns to type on a computer-keyboard are already fully invested with meaning as they are related to the concrete content one is dealing with on the screen. Another way of putting this is that in the former case (learning literacy by hand) learning to write is something altogether different from writing itself: one first has to engage in lengthy and repetitive graphomotoric practice of the twenty-six or so individual graphemes that constitute the alphabet before one can start using letters to compose strings of signs with real meaning (words, sentences, texts). In the latter case (learning literacy with keyboard and screen) learning to type-write is fully writing itself: one immediately starts producing words, sentences and texts.  Connecting this to Stiegler's idea concerning the difference between taking a productive and a consumerist relation to text, it could be argued that generating letters that are not yet invested with concrete meaning, over and over again, allows for the possibility of a 
unique experience, viz. that meaning can be originated on the basis of the signs out of which the alphabet is composed. This is, to use an Agambenian terminology, an experience of ability 'as such', an experience of potentiality (Agamben, 1999). What is at stake here is not so much to sense that we can write this and write that, (i.e. write this and that meaningful piece of text), but that we actually can write. This concerns an experiential understanding of the unlimited and unforeseeable possibilities of creation of meaning writing allows for. To be clear, what Agamben refers to is not the Derridean insight that the interpretation of a text can never come to a closure, but the very possibility that we can create meaningful strings of signs in the first place (Ibid. pp. 177-184). Moreover, potentiality doesn’t refer to a purely cognitive insight into the 
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possibility of creating meaning through writing, but to a lived-through and highly embodied experience of being able to do so. In a lecture I referred to earlier on, Agamben (2014) explains this further, drawing attention to the different material and practical dimensions of reading from a book and from a screen. Although his text doesn’t explicitly address writing, his thoughts can be related to the above argument concerning two forms of text-production and the different space of experience involved. Agamben claims that when reading a written or printed text, we always see the book as a book (or the page as a page), whereas we can 
never experience the screen as screen. With this Agamben means that when we are reading a book there is always an awareness of its materiality, whilst one can only read from a screen by paying no attention to its material infrastructure. Put differently, take away the signs (letters) from a book-page and one  still has a perfectly writable surface in front of one's eyes, whereas turning the digital device of one is left with nothing but a dark screen, i.e. with literally nothing - except perhaps one's mirror image on an eerie black surface.  In order to sustain this insight, Agamben reminds us that etymologically spoken 'screen' refers to hiding something from view (like a fire screen or sun screen protects us from unwholesome radiation, Cf. Introna & Ilharco 2006). The word 'book', on the other hand, is derived from the material it is made of: in Latin liber is related to legnum, which means wood (and in English 'book' is related to 'beech' wood; cf. Flusser, 2011). When reading from a screen one only relates to the meaning of this text and needs to forget about the material and technological conditions which allow for readable signs appearing on the screen. When reading from a book one always relates to both a text 
and to the material and technological constellation that allows these signs to be written or printed (e.g. a flat and impressible white cellulose surface). Whereas the screen 'screens off' (lo schermo fa schermo) its own materiality, the presence of the very materiality behind written or printed text is indispensable for the very possibility of reading: we cannot but see the text as text (Agamben 2014). This implies that keyboarding and seeing text appear on a screen might grant an experience of ability, viz. that one is able to produce concrete texts, but one is not experiencing this in a direct and embodied way. Nor is it a matter of relating to texts as 
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materially composed text: the sense of being able to generate meaning out of letters is absent here, because we never experience the screen as screen - unless of course, when the device we work with fails to operate or is switched off, but then we experience nothing. Otherwise stated, even if the screen allows us to make appear text on it, it screens 
off the potentiality of generating meaningful strings of signs out of letters. And so, it can be argued with Stiegler and Agamben that learning to write by hand, as opposed to learning to do so by keyboard, involves two mutually exclusive ways of relating to text: text is dealt with either in a way that forgets about one's own productive capabilities, or in a way that highlights a sense for what the ability of creating text is all about (seeing text as text). An important lesson to take from all this is that the very possibility of experiencing the potentiality of text-production is not something naturally given. Instead, it is dependent upon the invention and use of very specific, not to say unique technologies. As I earlier indicated, this is not only due to the invention of printing and handbooks (as Postman claims), but perhaps even more to the invention of metallic quills, cheap cellulose paper and graphic alphabet books in the 19th Century, which allowed for the combined practice of reading and writing instruction, and of doing repeatedly exercising the graphomotoric formation of letters for the sake of forming letters 
 
Screen-based literacy as 'maker literacy'? Pointing at the uniqueness of this practice also brings to the fore its precariousness. There is no reason why it should persist forever. At this point I fully agree with Postman when he claims that the successful societal implementation of technological inventions may well render taken for granted practices completely meaningless. In that sense, with the becoming ubiquitous of the screen,  we witness today another major caesura. And, this major shift in what it means to be literate might bring along the end of the school, or at least of familiar book-based educational practice. The educational Leitmedium of the book might thus have become obsolete. This to say that the whole meaning of what it means to be or to become an educated person transmogrifies along with the prevailing form literacy initiation. Now, rather than concluding that we are heading for total disaster, as Postman implies, I would like to wind up with a more positive account, 
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which I can only elaborate here very briefly and provisionally - but which should form the object of a further and much more profound analysis of the material and practical dimensions of screen-based literacy. The perspective I have been developing throughout this article has shown that book-based literacy opens a unique space of experience and that this is related to getting acquainted with a very specific arrangement of bodily disciplines, utensils and material supports. This implies at first sight that with the demise of book-based literacy there is no alternative but to relate to texts in a merely consumerist manner. However a shift towards a new Leitmedium may also imply something altogether different, viz. the coming into being of entirely new possibilities and of previously unforeseeable spaces of experiences - and more precisely of a different mode of potentiality. Fleshing out what this might consist in, I refer here to the work of Kenneth Goldsmith, who in his recent book - indeed, still in a book - Uncreative Writing (2011) argues that in the digital age we live language has finally met its photography.  With this he means that today something of analogous cultural impact takes place as what happened to the art of painting when in 1839 the Daguerreotype saw the day of light. This invention perfected the painter's ambition to come to an adequate representation of reality and threatened to render her art redundant. This might sound fatalistic again, but in fact painting did not suffer a final demise. On the contrary, the opportunity was granted to produce and experience painting as being something different, and so unforeseeable ways of dealing with this medium emerged, beginning with Impressionism and leading up to Malevich's avant-garde gesture of presenting a work of art that consisted of nothing but a completely white canvas - but which nevertheless was a painting (and which is still considered to be so, safely guarded in a museum). In the same manner, Goldsmith argues, the invention of word-processing technologies and the availability of an inconceivably large amount of texts online has brought about the opportunity to create and recreate texts without any restriction whatsoever: just by using copy and paste functions everyone now has become an author, and texts are no longer seen as the fruit of long and harsh work or as the privilege of artists and scholars. 
What is important is that we do things with texts, i.e. with already created text, and this 
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has become today of far greater importance than creating something original and exclusive. In digital times writing has become utterly uncreative, but at the same time there is no limit to the creation of text. Goldsmith’s whole point is that this presupposes the willingness of relating in a completely alternative way towards the phenomenon of text: the uncreative writer no longer sees a text as something sacrosanct, but as a computational object, i.e. as something that is susceptible to operations such as cutting, copying, pasting, reduplicating, changing fonts, increasing text size, etc., which instantaneously transform it into something else. And, there is no limit to the computational operations one may perform. The most spectacular is perhaps what on-line translation devices (like Google Translate) promise to do: one mouse click suffices to immediately convert this article into Italian (be it not completely satisfactory for the time being). This is also to say that screen-based literacy not only consists in a reappearance of features typical for reading a volumen (i.e. scrolling through something that is not perceived as an autonomous and complete unit) or in a mere consumerist relation to text. More precisely, this scrolling through and consuming of text brings about an alternative attitude towards text and another space of experience. This means that text is no longer experienced from the inside as a powerful medium for creating meaning out of letters (seeing texts as text), but from the outside as something that allows for being handled and processed (seeing text as computational object). Drawing from another domain than reading and writing, viz. digital fabrication workshops or ‘Fab Labs’, this sense of potentiality could also be called ‘maker literacy’ (Gershenfield 2012).    
Conclusion In this article I have developed a material and practical perspective on learning how to read and write. Inspired by the work of Postman, I have argued that the use of different technologies involves different definitions of what it means to be literate and to be educated. In that regard, I defend the view that today we witness a transition form 
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book-based towards screen-based literacy. This last form of literacy is to be understood as something radically distinct from book-based literacy: instead of being literacy in a metaphorical sense (an imitation of 'real', book-based literacy, which remains to be the original form of literacy and the gauge to assess digital literacy as causing less visual control) or in a derogatory sense (being just a consumerist way of dealing with text that forgets about its material conditions of production) it concerns a form of literacy in its 
own right. This is because it is related to a strong experience of being able to create that is fully dependent upon what digital devices allow for in their concrete materiality and practicality. This first and foremost means that the texts we write and read are computational objects that appear on a flat screen, and that can be manipulated and maneuvered in specific ways. Rather than deploring this shift, future education could also be regarded as promoting a new space of experience in which text-production has become a matter of maker-literacy.   
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